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A flexible printed circuit substrate is provided . 
The flexible printed circuit substrate includes a 
first conductive pattern layer and a second 
conductive pattern layer . The first conductive 
pattern layer includes a plurality of first 
conductive pads , and the second conductive 
pattern layer includes a plurality of second 
conductive pads 

302 

a A plurality of first through holes and 
plurality of second through holes are defined 
through the flexible printed circuit substrate . 
Each of the plurality of first through holes 
corresponds to and passes through one first 
conductive pad , and each of the plurality of 
second through holes corresponds to and is 
defined through one second conductive pad 

303 

are 

one 
one 

A plurality of first conductive pillars and a 
plurality of second conductive pillars 
formed . Each of the plurality of first 
conductive pillars corresponds to and is 
received in first through hole to 
electrically connect to first conductive 
pad , and each of the plurality of second 
conductive pillars corresponds to and is 
received in second through hole to 
electrically connect to one second conductive 
pad ; the plurality of first conductive pillars 
and the plurality of second conductive pillars 
are exposed from one surface of the flexible 
printed circuit board to form a plurality of 
electrical contact pads , thereby flexible 
printed circuit board is formed 

one 

a 

FIG . 1 



U.S. Patent Sep , 29 , 2020 Sheet 2 of 7 US 10,791,625 B2 

100 

} 
14 

142 141 143 122 101 } 

123 T / zt 123 
12 
11 

133 13 
153 1132 151 152 

15 

FIG . 2 

1 121 
122 

11 
| | 

FIG . 3 



U.S. Patent Sep. 29 , 2020 Sheet 3 of 7 US 10,791,625 B2 

131 

( ) 132 

( ) 

FIG . 4 

103 122 142 ) 
141 14 102 

104 132 
7 

151 152 
15 

FIG . 5 



U.S. Patent Sep. 29 , 2020 Sheet 4 of 7 US 10,791,625 B2 

10 
101 105 

107 | 103 122 
14 

Z > 12 
11 

Q 13 
15 

104 1 132 
106 

FIG . 6 

121 
122 
105 

107 131 
132 

Z 

= 

106 131 

132 
= ) 

11 - 

FIG . 7 



U.S. Patent Sep. 29 , 2020 Sheet 5 of 7 US 10,791,625 B2 

100 

101 
106 ! 105 

15 
1 
1 

16a 1 
1 

FIG . 8 

106 105 103 

z 

104 186 176 151 152 
15 

FIG . 9 



U.S. Patent Sep. 29 , 2020 Sheet 6 of 7 US 10,791,625 B2 

10b 

r 101 | 12 106 V 105 
CZNE 

15 

185 196 1760 13 
16 bi 

FIG . 10 

106 105 

ta 

1865 176 19 

FIG . 11 



U.S. Patent Sep. 29 , 2020 Sheet 7 of 7 US 10,791,625 B2 

100 
101 

í 105 
106 12 

Z. 15 
186 

176 190 19 160 13 1 

FIG . 12 

20 
23 

21 
107 

10 

24 25 

123 
133 

22 

FIG . 13 



US 10,791,625 B2 
1 2 

METHOD FOR MANUFACTURING FIG . 9 is a cross - sectional view of a plurality of first 
FLEXIBLE PRINTED CIRCUIT BOARD grooves defined by removing a portion of each first conduc 

tive pillar on the second covering layer side , and a plurality 
CROSS - REFERENCE TO RELATED of second grooves defined by removing a portion of each 

APPLICATIONS 5 second conductive pillar 106 on the second covering layer 
side as shown in FIG . 8 . 

This is a divisional application of patent application Ser . FIG . 10 is a cross - sectional view of a stiffener adhered on 
No. 15 / 643,121 , filed on Jul . 6 , 2017 , entitled “ FLEXIBLE the second covering layer to cover the plurality of first 
PRINTED CIRCUIT BOARD , PRINTED CIRCUIT grooves and the plurality of second grooves as shown in 

10 FIG . 9 . BOARD STRUCTURE AND METHOD FOR MANUFAC 
TURING FLEXIBLE PRINTED CIRCUIT BOARD ” , FIG . 11 is a cross - sectional view of a plurality of third 
assigned to the same assignee , which is based on and claims grooves defined to be in air communication with the plu 

rality of first grooves as shown in FIG . 8 . priority to China Patent Application No. 201611005379.0 FIG . 12 is a cross - sectional view of a stiffener adhered on 
filed on Nov. 15 , 2016 , the contents of which are incorpo- 15 the second covering layer to cover the plurality of first rated by reference herein . grooves and the plurality of second grooves as shown in 

FIG . 11 . 
FIELD FIG . 13 is a cross - sectional view of a printed circuit 

structure according to an exemplary embodiment . The present disclosure relates to a flexible printed circuit 
board . DETAILED DESCRIPTION OF EMBODIMENTS 

20 

BACKGROUND It will be appreciated that for simplicity and clarity of 
illustration , where appropriate , reference numerals have 

A distribution density of pads on a flexible printed circuit 25 been repeated among the different figures to indicate corre 
board is increased when sizes and thicknesses of electronic sponding or analogous elements . In addition , numerous 
products decrease . A substrate with chip on film ( COF ) is specific details are set forth in order to provide a thorough 
used to connect to a screen integrated circuit driving chip , understanding of the embodiments described herein . How 
for the substrate with chip on film having contact pads in a ever , it will be understood by those of ordinary skill in the 
high - density distribution . 30 art that the embodiments described herein can be practiced 

without these specific details . In other instances , methods , 
BRIEF DESCRIPTION OF THE DRAWINGS procedures , and components have not been described in 

detail so as no obscure the related relevant feature being 
Many aspects of the embodiments can be better under described . Also , the description is not to be considered as 

stood with reference to the following drawings . The com- 35 limiting the scope of the embodiments described herein . The 
ponents in the drawings are not necessarily drawn to scale , drawings are not necessarily to scale and the proportions of 
the emphasis instead being placed upon clearly illustrating certain parts have been exaggerated to better illustrate 
the principles of the present disclosure . Moreover , in the details and features of the present disclosure 
drawings , like reference numerals designate corresponding Several definitions that apply throughout this disclosure 
parts throughout the several views . 40 will now be presented . 

FIG . 1 is a flow chart of a method for forming a flexible The term " comprising , " when utilized , means including , 
printed circuit board in accordance with the first exemplary but not necessarily limited to ” ; it specifically indicates 
embodiment . open - ended inclusion or membership in the so - described 
FIG . 2 is a cross - sectional view of a flexible printed combination , group , series , and the like . 

circuit substrate according to the first exemplary embodi- 45 FIG . 1 illustrates a flow chart of a method for forming a 
ment . flexible printed circuit board 10 in accordance with the first 

FIG . 3 is a top view of a portion of a first conductive exemplary embodiment of the present disclosure . The 
pattern layer of the flexible printed circuit substrate as example method is provided by way of example , as there are 
shown in FIG . 2 . a variety of ways to carry out the method . The method 
FIG . 4 is a bottom view of a portion of a second 50 described below can be carried out using the configurations 

conductive pattern layer of the flexible printed circuit sub illustrated in FIGS . 2-12 , for example , and various elements 
strate as shown in FIG . 2 . of these figures are referenced in explaining example 
FIG . 5 is a cross - sectional view of a plurality of first method . Each block shown in FIG . 1 represents one or more 

through holes and a plurality of second through holes processes , methods , or subroutines , carried out in the 
defined through the flexible printed circuit substrate as 55 example method . Additionally , the illustrated order of blocks 
shown in FIG . 2 is by example only and the order of the blocks can change . 
FIG . 6 is cross - sectional view of a plurality of first The example method can begin at block 301 . 

conductive pillars respectively received in the plurality of At block 301 , a flexible printed circuit substrate is pro 
first through holes and a plurality of second conductive vided . The flexible printed circuit substrate includes a first 
pillars respectively received in the plurality of second 60 conductive pattern layer and a second conductive pattern 
through holes , to form a flexible printed circuit board . layer . The first conductive pattern layer includes a plurality 
FIG . 7 is a top view of the flexible printed circuit board of first conductive pads , and the second conductive pattern 

as shown in FIG . 6 . layer includes a plurality of second conductive pads . 
FIG . 8 is a cross - sectional view of a stiffener adhered on At block 302 , a plurality of first through holes and a 

the second covering layer to cover one end of each first 65 plurality of second through holes are defined through the 
conductive pillars and one end of each second conductive flexible printed circuit substrate . Each of the plurality of first 
pillars as shown in FIG . 6 . through holes corresponds to and passes through one first 
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conductive pad , and each of the plurality of second through in an array . Each of the second conductive fingers 133 
holes corresponds to and is defined through one second corresponds to and electrically connects to one second 
conductive pad . conductive wire 121 . 

At block 303 , a plurality of first conductive pillars and a In the exemplary embodiment , a shape of each of the 
plurality of second conductive pillars are formed . Each of 5 second conductive pads 132 is round , and a shape of each of 
the plurality of first conductive pillars corresponds to and is the second conductive fingers 133 is square . 
received in one first through hole to electrically connect to In the exemplary embodiment , there are two second one first conductive pad , and each of the plurality of second conductive finger groups on each end portion of the flexible conductive pillars corresponds to and is received in one printed circuit substrate 100 and one second conductive pad second through hole to electrically connect to one second 10 
conductive pad ; the plurality of first conductive pillars and group on center portion of the flexible printed circuit sub 

strate 100 . the plurality of second conductive pillars are exposed from 
one surface of the flexible printed circuit board to form a Vertical projections of the plurality of first conductive 
plurality of electrical contact pads , thereby a flexible printed pads 122 and vertical projections of the plurality of second 
circuit board is formed . conductive pads 132 on the base layer 11 are spaced from 
At block 301 , referring to FIGS . 2-4 , a flexible printed each other , thus the plurality of first conductive pads 122 and 

circuit substrate 100 is provided . The flexible printed circuit the plurality of second conductive pads 132 do not overlap 
substrate 100 includes a base layer 11 , a first conductive with each other . 
pattern layer 12 formed on a surface of the base layer , a The first covering layer 14 includes a first adhesive layer 
second conductive pattern layer 13 formed on an opposite 20 141 adhered on the base layer 11 and a first film layer 142 
surface of the base layer 11 , a first covering layer 14 formed adhering to the first adhesive layer 141. The second covering 
on a side of the first conductive pattern layer 12 , and a layer 15 includes a second adhesive layer 151 adhered on the 
second covering layer 15 formed on a side of the second base layer 11 and a second film layer 152 adhered to the 
conductive pattern layer 15 . second adhesive layer 151. A surface of the first film layer 

In the exemplary embodiment , the base layer 11 is made 25 142 away from the first adhesive layer 141 is a mounting 
of insulating material and can be chosen from polyimide , surface 102 . 
teflon , polyamide , polymethylmethacrylate , polycarbonate , In the exemplary embodiment , a thickness of the first 
polyethylene terephtalate , polyamide polyethylene - te covering layer 14 is larger than that of the second covering 
rephthalatecopolymer or any combination . layer 15 . 

The flexible printed circuit substrate 100 defines at least 30 In the exemplary embodiment , a thickness of the first film 
one mounting area 101 for mounting an electronic element . layer 142 is larger than that of the second film layer 152 . 
In the exemplary embodiment , the flexible printed circuit In other exemplary embodiment , the first adhesive layer 
substrate 100 defines one mounting area 101 on center 141 and the second adhesive layer 151 can be omitted . 
position whereof . The first covering layer 14 defines at least one first 

The first conductive pattern layer 12 includes a plurality 35 opening 143 to expose the plurality of first conductive 
of first conductive wires 121 , at least one first conductive fingers 123. The second covering layer 15 defines at least 
pad group ( not shown ) , and at least one first conductive one second opening 153 to expose the plurality of second 
finger group ( not shown ) . Each of the first conductive pad conductive fingers 133 . 
group corresponds to and is aligned with one mounting area In the exemplary embodiment , there are two first open 
101. Each of the first conductive pad group includes a 40 ings 143 and two second openings 153 . 
plurality of first conductive pads 122 spaced from each other At block 302 , referring to FIG . 5 , a plurality of first 
and arranged in an array . Each of the first conductive pads through holes 103 and a plurality of second through holes 
122 corresponds to and electrically connects to one first 104 are defined through the flexible printed circuit substrate 
conductive wire 121. Each of the first conductive finger 100 . 
group includes a plurality of first conductive fingers 123 45 Each of the plurality of first through holes 103 corre 
spaced from each other and arranged in an array . Each of the sponds to and is defined through one first conductive pad 
first conductive fingers 123 corresponds to and electrically 122. Each of the plurality of second through holes 104 
connects to one first conductive wire 121 . corresponds to and is defined through one second conductive 

In the exemplary embodiment , a shape of each of the first pad 132 . 
conductive pads 122 is round , and a shape of each of the first 50 In the exemplary embodiment , the plurality of first 
conductive fingers 123 is square . through holes 103 and the plurality of second through holes 

In the exemplary embodiment , there are two first conduc 104 are formed by a laser process , and a cross sectional 
tive finger groups on each end portion of the flexible printed shape of each of the plurality of first through holes 103 and 
circuit substrate 100 and one first conductive pad group on a cross sectional shape of each of the plurality of second 
center portion of the flexible printed circuit substrate 100 . 55 through holes 104 are trapezoidal . Each of the plurality of 

The second conductive pattern layer 13 includes a plu first through holes 103 and each of the plurality of second 
rality of second conductive wires 131 , at least one second through holes 104 have bigger openings on the second 
conductive pad group ( not shown ) , and at least one second covering layer 15 than on the first covering layer 14. A 
conductive finger group ( not shown ) . Each second conduc diameter of each of the plurality of first through holes 103 
tive pad group corresponds to and is aligned with one 60 and a diameter of each of the plurality of second through 
mounting area 101. Each second conductive pad group holes 104 decrease along a direction from the second 
includes a plurality of second conductive pads 132 spaced covering layer 15 to the first covering layer 14 . 
from each other and arranged in an array . Each of the second Preferably , a diameter of each of the plurality of first 
conductive pads 132 corresponds to and electrically con through holes 103 on the first covering layer 14 and a 
nects to one second conductive wire 131. Each of the second 65 diameter of each of the plurality of second through holes 104 
conductive finger group includes a plurality of second on the first covering layer 14 are in a range from about 5 
conductive fingers 133 spaced from each other and arranged micrometers to about 15 micrometers . 
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Preferably , a thickness of the flexible printed circuit 101 , thereby , covering one end of each first conductive pillar 
substrate 100 is less than or equal to 75 micrometers . 105 and one end of each second conductive pillar 106 . 
At block 303 , referring to FIGS . 6-7 , a plurality of first The stiffener 16a can be made of metal or resin . When the 

conductive pillars 105 and a plurality of second conductive stiffener 16a is made of resin , it can be made of polyimide , 
pillars 106 are formed , thereby a flexible printed circuit 5 teflon , polyamide , polymethylmethacrylate , polycarbonate , 
board 10 is formed . polyethylene terephtalate , polyamide polyethylene - te 

Each of the plurality of first conductive pillars 105 rephthalatecopolymer or a combination . 
corresponds to and is received in one first through hole 103 , In a third exemplary embodiment , a method for forming 
and each of the plurality of second conductive pillars 106 a flexible printed circuit board 10b is provided . The method 
corresponds to and is received in one second through hole 10 in the third exemplary embodiment is similar to the method 
104 . in the first exemplary embodiment . The differences include 

Each of the plurality of first conductive pillars 105 that : as shown in FIG . 9 , after the plurality of first conduc 
corresponds to and electrically connects to one first conduc tive pillars 105 and the plurality of second conductive pillars 
tive pad 122 , and each of the plurality of second conductive 106 are formed , a plurality of first grooves 17b are defined 
pillars 106 corresponds to and electrically connects to one 15 by removing a portion of each first conductive pillar 105 on 
second conductive pad 132. The plurality of first conductive the second covering layer 15 side , and a plurality of second 
pillars 105 is spaced from the second conductive wire 131 . grooves 18b are defined by removing a portion of each 
The plurality of second conductive pillars 106 is spaced second conductive pillar 106 on the second covering layer 
from the first conductive wire 121. The plurality of first 15 side ; then , as shown in FIG . 10 , an insulating radiating 
conductive pillars 105 and the plurality of second conduc- 20 material 19b is infilled into the plurality of first grooves 17b 
tive pillars 106 being exposed from one surface of the and the plurality of second grooves 18b , a stiffener 16b is 
flexible printed circuit board 10 to form a plurality of adhered on the second covering layer 15 to cover the at least 
electrical contact pads 107 . one mounting area 101 , thereby , covering the insulating 

In the exemplary embodiment , the plurality of first con radiating material 19b . 
ductive pillars 105 and the plurality of second conductive 25 The plurality of first grooves 17b and the plurality of 
pillars 106 are formed by an electroplating process . second grooves 18b are all defined from the second covering 

In the exemplary embodiment , one end of each of the layer 15 to a surface of the second conductive pattern layer 
plurality of first conductive pillars 105 and one end of each 13 away from the first conductive pattern layer 12. The 
of the plurality of second conductive pillars 106 are all plurality of first grooves 17b and the plurality of second 
coplanar to the surface of the second covering layer 15 away 30 grooves 18b can be formed by a chemical etching process or 
from the first covering layer 14 , and another end of each of 
the plurality of first conductive pillars 105 and another end In a fourth exemplary embodiment , a method for forming 
of each of the plurality of second conductive pillars 106 a flexible printed circuit board 10c is provided . The method 
protrude from the surface of the first covering layer 14 away in the fourth exemplary embodiment is similar to the method 
from the second covering layer 15. Protruding portions of 35 in the third exemplary embodiment . The differences include 
the plurality of first conductive pillars 105 and protruding that : as shown in FIG . 11 , a plurality of third grooves 19b are 
portions of the plurality of second conductive pillars 106 defined by removing a portion of each first conductive pillar 
form the plurality of electrical contact pads 107 . 105 from the surface of the second conductive pattern layer 

In the exemplary embodiment , a diameter of each of the 13 away from the first conductive pattern layer 12 to a 
plurality of first conductive pillars 105 and a diameter of 40 surface of the first conductive pattern layer 12 near the 
each of the plurality of second conductive pillars 106 second conductive pattern layer 13. Each of the plurality of 
decrease along a direction from the second covering layer 15 third grooves 19b corresponds to and is in air communica 
to the first covering layer 14 . tions with one of the plurality of first grooves 17b ; then , as 

In the exemplary embodiment , each height of each of the shown in FIG . 12 , an insulating radiating material 19c is 
plurality of first conductive pillars 105 protruding from the 45 infilled into the plurality of first grooves 17b , the plurality of 
surface of the first covering layer 14 and each height of each second grooves 18b , and the plurality of third grooves 196 , 
of the plurality of second conductive pillars 106 protruding and a stiffener 16c is adhered on the second covering layer 
from the surface of the first covering layer 14 are in a range 15 to cover at least the mounting area 101 , thereby , covering 
from about 2 micrometers to about 10 micrometers . insulating radiating material 19c . 

In other exemplary embodiments , the other end of each of 50 The plurality of third grooves 19b can also be formed by 
the plurality of first conductive pillars 105 and the other end a chemical etching process or a laser process . 
of each of the plurality of second conductive pillars 106 can In a fifth exemplary embodiment , as shown in FIGS . 6-7 , 
be coplanar with or depressed from the surface of the first a flexible printed circuit board 10 is illustrated . The flexible 
covering layer 14 away from the second covering layer 15 . printed circuit board 10 includes a base layer 11 , first 

In other embodiments , a plated tin layer ( not shown ) or a 55 conductive pattern layer 12 formed on a surface of the base 
plated gold layer ( not shown ) can be formed on surfaces of layer 11 , a second conductive pattern layer 13 formed on an 
the plurality of electrical contact pads 107 , the plurality of opposite surface of the base layer 11 , a first covering layer 
first conductive fingers 123 , and the plurality of second 14 formed on a side of the first conductive pattern layer 12 , 
conductive fingers 133 . and a second covering layer 15 formed on a side of the 

In a second exemplary embodiment , a method for forming 60 second conductive pattern layer 15 . 
a flexible printed circuit board 10a is provided . The method In the exemplary embodiment , the base layer 11 is made 
in the second exemplary embodiment is similar to the of insulating material and can be chose from polyimide , 
method in the first exemplary embodiment . The differences teflon , polyamide , polymethylmethacrylate , polycarbonate , 
include that : as shown in FIG . 8 , after the plurality of first polyethylene terephtalate , polyamide polyethylene - te 
conductive pillars 105 and the plurality of second conduc- 65 rephthalatecopolymer or any combination . 
tive pillars 106 are formed , a stiffener 16a is adhered on the The flexible printed circuit board 10 defines at least one 
second covering layer 15 to cover at least the mounting area mounting area 101 for mounting an electronic element . In 
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the exemplary embodiment , the flexible printed circuit board fingers 123. The second covering layer 15 defines at least 
10 defines one mounting area 101 on a center position one second opening 153 to expose the plurality of second 
whereof . conductive fingers 133 . 

The first conductive pattern layer 12 includes a plurality the exemplary embodiment , there are two first open 
of first conductive wires 121 , at least one first conductive 5 ings 143 and two second openings 153 . 
pad group ( not shown ) , and at least one first conductive plurality of first through holes 13anda plurality of 
finger group ( not shown ) . Each first conductive pad group second through holes 104 are defined through the flexible 
corresponds to and is aligned with one mounting area 101 . printed circuit board 10 . 
Each first conductive pad group includes a plurality of first Each of the plurality of first through holes 13corre 
conductive pads 122 spaced from each other and arranged in 10 sponds to and is defined through one first conductive pad 
an array . Each of the first conductive pads 122 corresponds 122. Each of the plurality of second through holes 104 
to and electrically connects to one first conductive wire 121 . corresponds to and is defined through one second conductive 

pad 132 . Each first conductive finger group includes a plurality of first A cross sectional shape of each of the plurality of first conductive fingers 123 spaced from each other and arranged 15 through holes 103 and a cross sectional shape of each of the in an array . Each of the first conductive fingers 123 corre plurality of second through holes 104 are all trapezoidal . sponds to and electrically connects to one first conductive Each of the plurality of first through holes 103 and each of 
wire 121 . the plurality of second through holes 104 have bigger 

In the exemplary embodiment , a shape of each first openings on the second covering layer 15 than on the first 
conductive pad 122 is round , and a shape of each first 20 covering layer 14. A diameter of each of the plurality of first 
conductive finger 123 is square . through holes 103 and a diameter of each of the plurality of 

In the exemplary embodiment , there are two first conduc second through holes 104 decrease along a direction from 
tive finger groups on each end portion of the flexible printed the second covering layer 15 to the first covering layer 14 . 
circuit board 10 and one first conductive pad group on center Preferably , diameter of each of the plurality of first 
portion of the flexible printed circuit substrate 100 . 25 through holes 103 on the first covering layer 14 and a 

The second conductive pattern layer 13 includes a plu diameter of each of the plurality of second through holes 104 
rality of second conductive wires 131 , at least one second on the first covering layer 14 are in a range from about 5 
conductive pad group ( not shown ) , and at least one second micrometers to about 15 micrometers . 
conductive finger group ( not shown ) . Each second conduc The flexible printed circuit board10defines a plurality of 
tive pad group corresponds to and is aligned with one 30 first conductive pillars 105 and a plurality of second con 
mounting area 101. Each second conductive pad group ductive pillars 106. Each of the plurality of first conductive 
includes a plurality of second conductive pads 132 spaced pillars 105 corresponds to and is received in one first through 

hole 103 , and each of the plurality of second conductive from each other and arranged in an array . Each of the second pillars 106 corresponds to and is received in one second conductive pads 132 corresponds to and electrically con 35 through hole 104 . nects to one second conductive wire 131. Each second Bachof the plurality of first conductive pillars 105 conductive finger group includes a plurality of second corresponds to and electrically connects to one first conduc conductive fingers 133 spaced from each other and arranged tive pad 122 , and each of the plurality of second conductive 
in an array . Each of the second conductive fingers 133 pillars 106 corresponds to and electrically connects to one 
corresponds to and electrically connects to one second 40 second conductive pad 132. The plurality of first conductive 
conductive wire 121 . pillars 105 is spaced from the second conductive wire 131 . 

In the exemplary embodiment , a shape of each of the The plurality of second conductive pillars 105 is spaced 
second conductive pads 132 is round , and a shape of each of from the first conductive wire 121. The plurality of first 
the second conductive fingers 133 is square . conductive pillars 105 and the plurality of second conduc 

In the exemplary embodiment , there are two second 45 tive pillars 106 being exposed from one surface of the 
conductive finger groups on each end portion of the flexible flexible printed circuit board 10 form a plurality of electrical 
printed circuit board 10 and one second conductive pad contact pads 107 . 
group on center portion of the flexible printed circuit sub In the exemplary embodiment , one end of each of the 
strate 100 . plurality of first conductive pillars 105 and one end of each 

Vertical projections of the plurality of first conductive 50 of the plurality of second conductive pillars 105 are all 
pads 122 and vertical projections of the plurality of second coplanar to the surface of the second covering layer 15 away 
conductive pads 132 on the base layer 11 are spaced from from the first covering layer 14 , and other end of each of the 
each other , thus the plurality of first conductive pads 122 and plurality of first conductive pillars 105 and other end of each 
the plurality of second conductive pads 132 do not overlap of the plurality of second conductive pillars 106 protrude 
with each other . 55 from the surface of the first covering layer 14 away from the 

The first covering layer 14 includes a first adhesive layer second covering layer 15. Protruding portions of the plural 
141 adhered on the base layer 11 and a first film layer 142 ity of first conductive pillars 105 and protruding portions of 
adhered to the first adhesive layer 141. The second covering the plurality of second conductive pillars 106 form the 
layer 15 includes a second adhesive layer 151 adhered on the plurality of electrical contact pads 107 . 
base layer 11 and a second film layer 152 adhered to the 60 In the exemplary embodiment , a diameter of each of the 
second adhesive layer 151. A surface of the first film layer plurality of first conductive pillars 105 and a diameter of 
142 away from the first adhesive layer 141 is a mounting each of the plurality of second conductive pillars 106 
surface 102 . decreases along a direction from the second covering layer 

In the exemplary embodiment , a thickness of the first film 15 to the first covering layer 14 . 
layer 142 is larger than that of the second film layer 152 . In the exemplary embodiment , each height of each of the 

The first covering layer 14 defines at least one first plurality of first conductive pillars 105 protruding from the 
opening 143 to expose the plurality of first conductive surface of the first covering layer 14 and each height of each 
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of the plurality of second conductive pillars 105 protruding rial 19c is infilled into the plurality of first grooves 17b , the 
from the surface of the first covering layer 14 are in a range plurality of second grooves 18b , and the plurality of third 
from about 2 micrometers to about 10 micrometers . grooves 19b , a stiffener 16c is adhered on the second 

In other exemplary embodiments , the other end of each of covering layer 15 to cover at least the mounting area 101 , 
the plurality of first conductive pillars 105 and the other end 5 thereby covering the insulating radiating material 19c . 
of each of the plurality of second conductive pillars 105 can In a ninth exemplary embodiment , as shown in FIG . 13 , 
be coplanar with or depressed from the surface of the first a printed circuit board structure 20 is illustrated . The printed 
covering layer 14 away from the second covering layer 15 . circuit board structure 20 includes a flexible printed circuit 

In other exemplary embodiments , a plated tin layer ( not board 10 in the fifth exemplary embodiment , a first con 
shown ) or a plated gold layer ( not shown ) can be formed on 10 necting circuit board 21 , a second connecting circuit board 
surfaces of the plurality of electrical contact pads 107 , the 22 , and an IC driving wafer 23 . 
plurality of first conductive fingers 123 , and the plurality of The first connecting circuit board 21 is adhered and 
second conductive fingers 133 . electrically connects to a first conductive finger group by an 

In a sixth exemplary embodiment , as shown in FIG . 8 , a anisotropic conductive film 24. The second connecting cir 
flexible printed circuit board 10a is illustrated . The flexible 15 cuit board 22 is adhered on and electrically connects to a 
printed circuit board 10a in the sixth exemplary embodiment second conductive finger group by an anisotropic conductive 
is similar to the flexible printed circuit board 10 in the fifth film 25. The IC driving wafer 23 is mounted on and 
exemplary embodiment . The differences include a stiffener electrically connects to the plurality of electrical contact 
16a adhered on the second covering layer 15 to cover at least pads 107 . 
the mounting area 101 , thereby covering one end of each 20 In other exemplary embodiments , the flexible printed 
first conductive pillar 105 and one end of each second circuit board 10 can also be selected from the flexible printed 
conductive pillar 106 . circuit boards in the sixth to eighth exemplary embodiments . 

The stiffener 16a can be made of metal or resin . When the In other exemplary embodiments , there can be other 
stiffener 16a is made of resin , it can be made of polyimide , electronic components mounted on the flexible printed cir 
teflon , polyamide , polymethylmethacrylate , polycarbonate , 25 cuit board 10 in addition to the IC driving wafer 23 , or the 
polyethylene terephtalate , polyamide polyethylene - te IC driving wafer 23 can be replaced by other electronic 
rephthalatecopolymer or any combination . components . 

In a seventh exemplary embodiment , as shown in FIGS . A method for forming a rigid - flexible printed circuit 
9-10 , a flexible printed circuit board 10b is illustrated . The board , a rigid printed circuit board , a high density intercon 
flexible printed circuit board 10b in the seventh exemplary 30 nector circuit board , or an IC substrate board can be pro 
embodiment is similar to the flexible printed circuit board 10 duced by the methods in the first to fourth exemplary 
in the fifth exemplary embodiment . The differences include embodiment . 
a plurality of first grooves 17b being defined by removing a The embodiments shown and described above are only 
portion of each first conductive pillar 105 on the second examples . Even though numerous characteristics and advan 
covering layer 15 side , and a plurality of second grooves 18b 35 tages of the present technology have been set forth in the 
being defined by removing a portion of each second con foregoing description , together with details of the structure 
ductive pillar 106 on the second covering layer 15 side ; the and function of the present disclosure , the disclosure is 
end of each of the plurality of first conductive pillars 105 and illustrative only , and changes may be made in the detail , 
the end of each of the plurality of second conductive pillars including matters of shape , size , and arrangement of the 
106 is depressed from the surface of the second covering 40 parts within the principles of the present disclosure , up to 
layer 15 away from the first covering layer 14 ; each of the and including the full extent established by the broad general 
plurality of first grooves 17b is aligned with and corresponds meaning of the terms used in the claims . It will therefore be 
to one first conductive pillar 105 , and each of the plurality appreciated that the embodiments described above may be 
of second grooves 18b is aligned with and corresponds to modified within the scope of the claims . 
one second conductive pillar 106 ; an insulating radiating 45 What is claimed is : 
material 19b is infilled into the plurality of first grooves 17b 1. A method for manufacturing a flexible printed circuit 
and the plurality of second grooves 18b , a stiffener 16b is board , comprising : 
adhered on the second covering layer 15 to cover at least the providing a flexible printed circuit substrate , the flexible 
mounting area 101 , thereby covering insulating radiating printed circuit substrate comprising a first conductive 
material 19b . pattern layer and a second conductive pattern layer ; the 

The plurality of first grooves 17b and the plurality of first conductive pattern layer comprising a plurality of 
second grooves 18b are all defined from the second covering first conductive pads , the second conductive pattern 
layer 15 to a surface of the second conductive pattern layer layer comprising a plurality of second conductive pads ; 
13 away from the first conductive pattern layer 12 . defining a plurality of first through holes and a plurality of 

In an eighth exemplary embodiment , as shown in FIGS . 55 second through holes through the flexible printed cir 
11-12 , a flexible printed circuit board 10c is illustrated . The cuit substrate , each of the plurality of first through holes 
flexible printed circuit board 10c in the eighth exemplary corresponding to and being defined through one first 
embodiment is similar to the flexible printed circuit board conductive pad , and each of the plurality of second 
10b in the seventh exemplary embodiment . The differences through holes corresponding to and being defined 
include a plurality of third grooves 19b being defined by 60 through one second conductive pad ; and 
removing a portion of each first conductive pillar 105 from forming a plurality of first conductive pillars and a 
the surface of the second conductive pattern layer 13 away plurality of second conductive pillars , each of the 
from the first conductive pattern layer 12 and ending at a plurality of first conductive pillars corresponding to and 
surface of the first conductive pattern layer 12 near the being received in one first through hole to electrically 
second conductive pattern layer 13. Each of the plurality of 65 connect to one first conductive pad , and each of the 
third grooves 19b is in air communications with one of the plurality of second conductive pillars corresponding to 
plurality of first grooves 17b ; an insulating radiating mate and being received in one second through hole to 
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electrically connect to one second conductive pad ; the 5. The method of claim 1 , wherein after defining the 
plurality of first conductive pillars and the plurality of plurality of first grooves and the plurality of second grooves , 
second conductive pillars being exposed from one an insulating radiating material is infilled into the plurality 
surface of the flexible printed circuit board to form a of first grooves and the plurality of second grooves , and a 
plurality of electrical contact pads , thereby obtaining a stiffener is adhered on the surface of the flexible printed 
flexible printed circuit board ; wherein the plurality of circuit board to cover the insulating radiating material . 
first conductive pillars is spaced from the second con 6. The method of claim 1 , wherein after defining the 
ductive pattern layer , and the plurality of second con plurality of first grooves and the plurality of second grooves , 
ductive pillars is spaced from the first conductive a plurality of third grooves are defined by removing a 
pattern layer ; and 10 portion of each first conductive pillar from the surface of the 

defining a plurality of first grooves by removing a portion second conductive pattern layer away from the first conduc 
of each first conductive pillar and defining a plurality of tive pattern layer to a surface of the first conductive pattern 
second grooves by removing a portion of each second layer near the second conductive pattern layer , each of the 
conductive pillar ; wherein the plurality of first grooves plurality of third grooves corresponds to and is in air 
and the plurality of second grooves are defined from an 15 communication with one of the plurality of first grooves . 
outer surface of the flexible printed circuit board on the 7. The method of claim 6 , wherein after defining the 
second conductive pattern layer side to a surface of the plurality of third grooves , an insulating radiating material is 
second conductive pattern layer away from the first infilled into the plurality of first grooves , the plurality of 
conductive pattern layer ; each of the plurality of first second grooves and the plurality of third grooves , and a 
grooves is aligned with and corresponds to one first 20 stiffener is adhered on the surface of the flexible printed 
conductive pillar , and each of the plurality of second circuit board to cover the insulating radiating material . 
grooves is aligned with and corresponds to one second 8. The method of claim 1 , wherein the flexible printed 
conductive pillar . circuit substrate further comprises a first covering layer 

2. The method of claim 1 , wherein one end of each of the formed on a side of the first conductive pattern layer and a 
plurality of first conductive pillars and one end of each of the 25 second covering layer formed on a side of the second 
plurality of second conductive pillars protrude from one side conductive pattern layer , and a diameter of each of the 
of the flexible printed circuit board . plurality of first through holes and a diameter of each of the 

3. The method of claim 1 , wherein a diameter of each of plurality of second through holes decrease along a direction 
the plurality of first conductive pillars and a diameter of each from the second covering layer to the first covering layer . 
of the plurality of second conductive pillars decrease along 30 9. The method of claim 8 , wherein one end of each of the 
a direction from one side of the flexible printed circuit board plurality of first conductive pillars and one end of each of the 
to an opposite side of the flexible printed circuit board . plurality of second conductive pillars are all coplanar to the 

4. The method of claim 1 , wherein after forming the surface of the second covering layer away from the first 
plurality of first conductive pillars and the plurality of covering layer ; another end of each of the plurality of first 
second conductive pillars , a stiffener is adhered on a side of 35 conductive pillars and another end of each of the plurality of 
the flexible printed circuit board , thereby covering one end second conductive pillars protrude from the surface of the 
of each first conductive pillars and one end of each second first covering layer away from the second covering layer . 
conductive pillars . 


